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§3. Thomson Scattering System for LHD 
N ari hara, K., Yam ada, I. , Yamauchi, K. , 
Hayashi, H. 
The construction of the LHD Thomson scattering 
system depicted schematically in Fig. 1 has 
reached its final stage. All the necessary 
components, except the windows to be attached 
to LHD, have already been prepared. Below are 
the summaries of our activities done this fiscal 
year. 
(1) Effort has been continued to improve the 
beam quality of the six Nd:Y AG lasers, which is 
necessary for transporting laser beams a long 
distance. Appreciable improvement was obtained 
by replacing the optical components which 
compensate the thermal effects caused in the laser 
rods. 
(2)The beam transport system was revised so 
that the laser energy be transported 50 m distance 
more efficiently. In the revised version, the 
laser beam from the laser is expanded 5 times and 
then transported 50 m. In front of the entrance 
window attached to the LHD vacuum chamber, 
the laser beam is reduced to the original size and 
then focused at the center of the plas rna. 
Combined with the improved beam quality 
mentioned above, this scheme will ensure the 
transport of laser beam from the lasers to LHD 
plasma with efficiency larger than 80% . 
(3) A method to evaluate the imafe quality of a 
mosaic mirror ( 1500x1880 mm in size, 4500 
mm in radius of curvature, composed of - 140 
segmented small mirrors) was developed. The 
a point light source ( a fiber tip of 0.1 mm in 
dia.) was imaged on a surface of a CCD detector, 
which discriminates the image size with the 
resolution of the pixel size (25 J..Lm). To separate 
the image of each segmented mirror, a small 
aperture whose lateral position is computer-
controllable is placed in front of the fiber tip. The 
orientation of each segmented mirror is adjusted 
so that the image of the fiber tip be coincide with 
· a fiducial point on the CCD. The overall image 
size ( superposition of all images formed by all 
segmented mirrors) was reduced down to less 
than 0. 7 mm in diameter, which is less than the 
diameter of the fibers (2mm). We need further 
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improvement in this respect. Even if the image 
size was reduced to this value after adjustment of 
mirror orientations, it was found it gradually 
grows in several weeks que to the deformation of 
the surface of the frame structure. After the 
reinforcement of the frame structure, however, 
the image size has remained within 0. 7 mm 
across for more than 6 months. 
( 4) An array of 200- fibers (2 mm in dia. ) is held 
on a 3-dim positioning stage, which enables us 
to align the fiber array to the image of the laser 
during plas rna discharge. The 3-dim positioning 
stage, which is placed in a strong magnetic field 
of LHD, is driven by air cylinders and ultra-
sonic motors which are all composed of non-
ferromagnetic material. 
(5) The maximum available number of data 
taken continuously during one plas rna shot, 
which is limited by the memory size of a fast 
ECL- based triple-port memory connected to 
FASTBUS Segment Manager 1821, was raised 
up to 64 Mbyte by alternately switching the 
connections among F ASTBUS, two triple port 
memories and a 64 Mbyte VME- memory. 
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Fig1. Schematic drawing of the main LHD 
Thomson scattering system. 
